Objective: To examine similarities and differences among college/university students with ADHD, LD, and comorbid ADHD and LD on variables related to academic performance.
LD and/or ADHD
Current trends in research and practice often describes students with LD and with ADHD as one unified group without considering comorbidity (e.g., LD and/or ADHD) (e.g., Parker & Banerjee, 2007) or classifies ADHD as a type of LD (Bizier, Till, & Nicholls, 2014) . There are several reasons for this including: 1) high comorbidity rates (cf. 45%, DuPaul et al., 2013) , 2) similar functional outcomes such as lower grades and higher rates of college drop-out (Advokat et al., 2011; Barkley, Fischer, Smallish, & Fletcher, 2006; Kent et al., 2011; Prevatt & Young, 2014) , 3) common cognitive processing impairments including processing speed and working memory (see Katz, Brown, Roth, & Beers, 2011) , and 4) common precursors of postsecondary success such as motivation and attitude (Reaser, Prevatt, Petscher, & Proctor, 2007) .
Despite these similarities, unique differences between LD and ADHD have been found. For instance, Bental and Tirosh (2007) found that reading performance in LD was associated with phonological awareness and verbal working memory however, it was associated with rapid naming and executive functioning in those with ADHD. Additionally, individuals with ADHD were significantly more impaired in objective measures of planning than individuals with LD and controls (Marzocchi et al., 2008) . Furthermore, postsecondary students with ADHD reported significantly worse time management, concentration, ability to select main ideas and use study aids than students with LD (Reaser et al., 2007) .
Present Study
Since using a single category (LD and/or ADHD) may mask important group differences, we compared and contrasted aspects related to academic performance among postsecondary students with LD, ADHD, and comorbid LD and ADHD on self-reported grades, academic self-efficacy as well as obstacles and facilitators to academic success. The goal of the present study was to determine whether the groups should be combined in research and to inform service providers about specific group needs and differences. Thus, we sought to answer the following questions:
1. Do the three groups differ on demographic characteristics, self-reported grades, self-efficacy, or obstacles and facilitators to academic success? Given the reported similarities among the groups in the literature, we compared the groups on demographic and student-related information (e.g., age, gender, field of study, grades). We also compared the groups' confidence to successfully perform academic-related tasks. While research has shown that students with LD tend to have lower academic self-efficacy than their non-disabled peers, this variable has not yet been examined in postsecondary students with ADHD who do not have any comorbidity. Furthermore, to determine possible unique group experiences, we evaluated whether specific personal or school-related situations made each group's studies easier or harder.
2. What variables are related to higher self-reported grades and to other aspects related to academic success? Previous research shows that facilitating personal situations and school experiences are related to college grades (Jorgensenvariables for both students with LD and those with ADHD and examined whether these relationships differed between the groups.
Method

Procedure
This investigation was part of a larger study that sought to help identify facilitating factors and barriers to students with disabilities pursuing college or university education in Canada (Fichten et al., 2014) . In 2010, we recruited 611 current students with disabilities who were enrolled in a diploma or degree program in a Canadian postsecondary institution.
The participants in the current study (n = 156) are a subsample of the original investigation as we sought to examine the experiences of those who have either LD, ADHD, or comorbid LD and ADHD. The remainder of participants (n = 455) did not meet our inclusion criteria as the participants did not self-report LD or ADHD or they reported other comorbidities (e.g., chronic medical/health impairment, mental health related impairment).
We recruited participants by (1) emailing announcements to discussion lists focused on Canadian postsecondary education and to project partners (mainly student and campus disability service provider groups) and (2) emailing invitations to students with disabilities in higher education who had previously participated in one of our studies. Potential participants were directed to a webpage which included a description of the study and a consent form (approved by Dawson College's Research Ethics Board). Participants were informed that the online questionnaire would take approximately 20 minutes to complete and that they would receive a $20 honorarium. Participants pressed the "continue" button which brought them to the universally designed, accessible online survey. Thus, participants were able to access the questionnaire in ways that best suit their needs. For example, students with reading difficulties could use text-to-speech software to listen to the questions being read aloud. Additionally, students with difficulties with impulsivity could go back and forth between pages.
Four weeks after participants completed the initial survey, those who gave permission to be contacted again (n = 533) were asked to complete the questionnaire a second time allowing us to calculate test-retest reliability. In total, 44% (n = 236) completed the retest and high test-retest reliability was established as most measures had positive correlations of .8 or above. The same pattern of results was found for those in the current sample of which 35% (n = 46) of those who agreed to be contacted again (n = 133) completed the retest.
Participants: Current Study
One hundred and fifty-six students attending 45 different Canadian junior/community colleges and universities were participants. From a list of 14 different disabilities/impairments, 72 participants only self-reported having a learning disability (e.g., dyslexia), 42 only self-reported having ADHD, and 42 self-reported having both LD and ADHD. Students with other disabilities were excluded from the current analyses. Table 1 provides demographic information including participants' gender, field of study, qualifications pursued, registration for disability related services, and full/part-time status. Statistical analyses were carried out to ensure that group differences on the variables of interest are not attributed to differences in demographic characteristics. Results from a Chi-Square analysis indicated no significant group differences for gender (96 female, 60 male). Since 95% of participants reported being registered for campus disability related services, statistical analyses could not be performed to examine group differences. Results from Analyses of Variance (ANOVA) revealed no significant group differences in (1) age (n = 156, M = 25, SD = 5.29, Mdn = 23), (2) percent of program completed at the time of testing (n = 133, M = 53%, SD = 26.10%, Mdn = 52%), (3) years of maternal education (n = 152, M = 13.94, SD = 3.92), and (4) years of paternal education (n = 148, M = 13.24, SD = 3.78).
Results from a Chi-square analysis shows that self-reported grades differed significantly among the three groups, while most students reported being a "B student" (see Table 2 ). Examination of the adjusted standard residuals shows that significantly more students with LD than expected reported being a "B student" and significantly fewer than expected reported being a "C Student". Conversely, for students with ADHD, significantly more students than expected reported being a "C student" and significantly fewer than expected reported being a "B student". 
Measures
Demographic and School Related Questions
Questions related to gender, age, parental education, disabilities/impairments, full-time/part-time student status, registration for campus disability related services, qualifications/credentials pursued (e.g., Bachelor's degree, college diploma), percentage of program completed, and field of study (coded using a validated coding manual: Martiniello, Budd, Tibbs, & Ferraro, 2008) were included. For grades, students were asked to rate themselves as an A, B, C, or D or less student.
2.3.2 College / University Experience Questionnaire (CEQ) (Fichten, Jorgensen, Havel, & Barile, 2006; 2010) The CEQ examines aspects related to postsecondary education that act as facilitators or barriers to academic success. It includes two subscales which evaluate whether rated aspects made participants' studies easier or harder: Personal Situation (9 items -e.g., financial situation, having friends, level of personal motivation, study habits, previous education experiences, impact of my disability) and School Environment (14 items -e.g., level of difficulty of courses, course schedule, attitudes of professors, attitudes of students, availability of computers on campus, availability of course materials, willingness of professors to adapt courses to the student's needs, availability of disability related services at the school). Items are rated on a 6-point Likert-type scale from (1) much harder to (6) much easier. Higher scores indicate more facilitating conditions (i.e., made academic life easier) while lower scores indicate barriers (i.e., made academic life harder). The CEQ was found to have good internal consistency (α = .74 to .89) (Fichten et al., 2006) . Scores on this measure have been related to the quality of academic supports that students with LD and ADHD report receiving (Wolforth & Roberts, 2009 ). Additionally, Personal Situation and School Environment were related to academic satisfaction of students with and without disabilities and higher scores on Personal Situation were related to the academic retention of students with disabilities (Jorgensen, Fichten, & Havel, 2011) .
2.3.3 Self-Efficacy Questionnaire (SEQ) (Solberg et al., 1998) The SEQ examines participants' confidence to successfully perform specific academic behaviors on a 10-point scale from (0) not at all confident to (9) very confident. We used two subscales: Course Self-Efficacy (7 items -e.g., take good class notes, write a course paper) and Social Self-Efficacy (6 items -e.g., talk to your instructors, participate in class discussion). Higher scores indicate greater self-efficacy beliefs. This measure was shown to have good internal consistency (α = .83 to .88) for 1 st year college students and the scores were positively correlated with adjustment, academic persistence, and social integration (Gore, 2006) .
Results
Analysis of variance (ANOVA), Chi square analyses (as reported above), and Pearson correlations were used to analyze the data. Table 3 show significant group differences on two of the four scales: CEQ Personal Situation, F(2, 152) = 9.84, p < .001, η 2 = .115, and Course Self-Efficacy F(2, 152) = 4.15, p = .018, η 2 = .052 . Post hoc analysis (Tukey HSD) revealed that students with LD reported significantly more facilitating personal situations than students in the other two groups who did not differ from each other. Additionally, the Tukey HSD test revealed that students with LD had significantly higher Course Self-Efficacy than those with ADHD & LD; scores of those with ADHD were not significantly different from the two other groups. Comparison of scores on CEQ School Environment and Social Self-Efficacy revealed no significant differences. 
CEQ Personal Situation Items
Individual scale items were compared to examine the source of differences on the Personal Situation scale. Significant differences among the groups were found for (1) level of personal motivation F(2, 152) = 4.99, p = .008, η2 = .062, (2) study habits F(2, 151) = 16.14, p <.001, η2 = .176, (3) previous education experience F(2,145) = 3.89, p = 0.023, η2 = .051, and (4) impact of one's disability F(2, 148) = 4.23, p = .016, η2 = .054. As shown in Figure 1 , post hoc analyses (Tukey HSD) show that students with LD had significantly more facilitating previous educational experiences, personal motivation, and study habits, and that the impact of their disability was less debilitating than that of students who had ADHD or ADHD & LD. Scores on the following items were not significantly different among the groups: having friends, financial situation, having paid employment, family situation, and health. 
Course Self-Efficacy Items
Here too, we examined individual scale items to examine the source of differences on the Course Self-Efficacy scale. Among scale items, significant group differences were found for (1) doing well on exams F(2, 152) = 3.64, p = .029, η2 = .046, (2) efficient time management F(2, 152) = 14.65, p < 001, η2 = .162, (3) keeping up to date with schoolwork F(2, 152) = 8.97, p <.001, η2 = .106, and (4) understanding textbooks F(2, 152) = 4.99, p = .008, η2 = .062. Tukey HSD post hoc analyses in Figure 2 show that students with LD were significantly more confident in being able to do well on exams, manage their time effectively, and keep up-to-date with school work than students who had ADHD or ADHD & LD. The single exception to this pattern was on understanding one's textbooks, where students with ADHD had significantly greater confidence than those with ADHD & LD. Scores on the following items did not differ significantly among the groups: taking good class notes, researching a term paper, and writing a course paper. 
Relationships among Variables
Correlational analyses were conducted to examine the relationships among variables for students with LD and for students with ADHD (see Table 4 ). Because the goal was to ascertain possible areas where there are differences, coefficients for students with ADHD & LD are not presented. Results show that for both groups, higher scores on Course Self-Efficacy are related to higher grades, more facilitating CEQ Personal Situations, and higher ratings of Social Self-Efficacy. Additionally, for students with LD, higher parental education was related to higher grades and more facilitating CEQ Personal Situations, and higher ratings of Course Self-Efficacy was related to younger age. For students with ADHD, more facilitating SEQ Personal Situations was related to younger age. 
Discussion
Question 1: Similarities and Differences among Groups
We sought to determine similarities and differences on grades, self-efficacy, and obstacles and facilitators to academic success among students with LD, ADHD, and comorbid ADHD and LD. Overall, we found that students with LD tended to have the most favorable scores. The majority of students in the study reported themselves as a "B Student", however, significantly more students with ADHD than expected reported themselves as a "C Student" in comparison to the other groups. This finding is consistent with previous research showing that college students with ADHD tend to have low grades (Advokat et al., 2011; Weyandt et al., 2013) .
Course Self-Efficacy
Postsecondary students with LD tend to have lower academic self-efficacy beliefs than their peers without LD (Hen & Goroshit, 2014) ; these are generally rooted in past achievement, difficulties, and personal history (Lackaye & Margalit, 2006) . In contrast, research on self-efficacy in postsecondary students with ADHD is lacking. Overall, we found that students with LD were significantly more confident in their ability to carry out course-related tasks than students with comorbid ADHD and LD, while students with ADHD were not different from either group. Our findings regarding students with LD are inconsistent with previous literature, as their moderately high self-confidence scores resemble those of nondisabled populations (Solberg et al., 1998) .
We examined individual scale items to shed light on specific topics where students' level of confidence differed. Students with comorbid ADHD and LD had the lowest confidence ratings regarding doing well on their exams, a finding similar to that reported by Lewandowski, Gathje, Lovett and Gordon (2013) , who found that college students with ADHD (20% with comorbid LD) had low confidence in being able to perform well on exams. Additionally, students with LD were more confident than those with ADHD and the comorbid group on being able to manage their time effectively as well as on keeping up-to-date with their school work, a finding consistent with Reaser et al. (2007) . Low confidence on these items for students with ADHD (with or without LD comorbidity) may reflect executive functioning deficits (Gray, Fettes, Woltering, Mawjee, & Tannock, 2015; Wolf, 2001 ). The only context where students with ADHD had more confidence than students with comorbid ADHD and LD was related to ability to understand one's textbooks. While both individuals with LD and with ADHD tend to have reading comprehension difficulties, the etiologies of these are different (Samuelsson, Lundberg, & Herkner, 2004) . Thus, having comorbid ADHD and LD may make reading comprehension even more difficult.
Personal Situation
We compared the groups to examine aspects of students' personal situations that made their studies easier (facilitators) or harder (barriers). Overall, students with learning disabilities' personal situations made their studies easier than students with ADHD and the comorbid group. As with course self-efficacy, we examined individual scale items to shed light on the specific aspects in which students' ratings differed. Students with ADHD reported that their level of personal motivation made their studies harder in comparison to those with LD. This finding differs from Reaser et al. (2007) , who found no significant differences in motivation between the groups. Similarly, students with ADHD indicated less favorable previous education experiences than did students with LD, a finding that may be related to inappropriate supports given to children who only have ADHD in secondary school (Tsagris & Muirhead, 2012) .
Students with ADHD and with comorbid ADHD and LD felt that their study habits made their academic studies harder than that reported by students with LD. The literature shows that students with LD often have to develop special study methods and use compensatory strategies (Ruban, McCoach, McGuire, & Reis, 2003) . While the actual study habits of students with ADHD do not differ from those without disabilities (Reaser et al., 2007) , they have been shown to report poorer study skills overall (Weyandt et al., 2013) . Thus, students with ADHD and comorbid ADHD and LD may benefit from receiving extra support to help improve their study skills and study habits. Students with comorbid ADHD and LD were more likely to report that the impact of their disability made their academic studies harder than did students with LD, while those with ADHD did not differ from either group. This finding suggests that having ADHD in addition to having LD is perceived by students as being more intrusive than having LD alone.
Question 2: Relationships between Grades and Other Variables
Because our goal was to ascertain possible areas of differences between students with LD and with ADHD, we examined correlations among variables for these two groups. Results show that for both groups, higher confidence in one's ability to carry out course-related tasks was related to more facilitating personal situations, higher social self-efficacy, and higher self-reported grades, a finding consistent with Butler (2011) .
They key differences between the groups were found for parental education and students' age. For students with LD, higher parental education was related to higher self-reported grades and more facilitating personal situations. This was not the case for students with ADHD. Additionally, while younger age was associated with higher course self-efficacy for students with LD, this was not true for students with ADHD, although younger age was associated with more facilitating personal situations for these students.
Limitations and Future Directions
Sampling in our investigation was neither random nor fully representative of the populations studied. Additionally, students who choose to participate in research studies have been found to have better grades than those who do not volunteer (Jorgensen & Fichten, 2007; Woosley, 2005) . The use of e-mail discussion lists as a main form of recruitment may also have led to a biased sample. Additionally, since the recruitment strategy included asking disability service providers to help recruit participants, the majority of students had registered for disability related services at their institution. This resulted in under-representation of students who did not register for campus disability related services. Another limitation is the use of self-report. In addition, while data indicate that most students with ADHD take stimulant medication (Advokat et al., 2011) , we did not ask participations about their medication use.
The limitations suggest the direction for future research. For example, to avoid the under-representation of students who do not register for disability related services, we suggest that freshman surveys be carried out, preferably at registration, when these are part of the enrollment process. In addition, GPAs from students' transcripts should be used. Moreover, it would be interesting to examine the relationship between students' high school and college grades.
The literature suggests that 2% to 8% of college students self-report clinically significant symptoms associated with ADHD (DuPaul, Weyandt, O'Dell, & Varejao, 2009 ). Future research should examine academic performance in relation to the number and/or severity of such symptoms, use of/perceived usefulness of study strategies, executive functioning deficits, along with medication use. In addition, students who have ADHD often have comorbid disabilities other than LD, including anxiety (Goniu & Moreno, 2013) and depression (Blase et al., 2009 ). Thus, it would be of interest to examine the contribution of these comorbidities to students' academic performance.
Practical Implications
Our results highlight the need to eliminate the common practice of classifying students with LD and with ADHD as one unified group. While we found similarities between postsecondary students with LD and with ADHD, our findings also shed light on important differences; students with ADHD (with or without LD comorbidity) had lower grades and experienced more barriers to academic success and lower self-efficacy for executive functioning related academic tasks. Combining these groups may lead to confounding results in research and produce inappropriate academic interventions and accommodations.
Because there is a substantial literature on interventions and accommodations that can assist students with LD (Gregg, 2012), here we focus on postsecondary students with ADHD. These students are likely to benefit from academic interventions and accommodations targeted at improving executive functioning. When students transition to postsecondary education, those who are better able to self-regulate (e.g., manage time effectively, organize tasks) are more likely to have better grades (Huie, Winsler, & Kitsantas, 2014) . Consequently, poorer grades may be the product of poor executive functioning and not lack of ability (Huie et al., 2014) . These needed skills may not be targeted in typical interventions and accommodations provided to students with ADHD before they enter postsecondary education. For instance, the most frequent accommodations/supports given to high school students with ADHD, found in an 8-year follow-up of the multi-site multimodal treatment study of ADHD, were unrelated to improving executive functioning or self-regulation (Murray et al., 2014) . Taken together, our findings highlight the need for self-regulation and executive functioning interventions for students with ADHD in college/university as well as in high school.
Colleges and universities can help better respond to the needs of students with ADHD by sponsoring workshops and programs aimed at improving executive functioning and self-regulation skills (e.g., time management, organization, prioritization, planning). Additionally, postsecondary schools can implement ADHD coaching programs (e.g., cognitive-behavioral therapy with psychoeducational techniques) as it has been found to improve students' study and learning strategies, self-esteem, and satisfaction with school (Prevatt & Yelland, 2015) .
Conclusions
Examination of the experiences of college students with ADHD, LD, and comorbid ADHD and LD showed that students with ADHD had worse grades, personal situations, and course self-efficacy than students with LD. In addition, comorbid ADHD and LD sometimes led to worse outcomes than did LD or ADHD alone, suggesting that it is important to distinguish among the three groups of students: those with ADHD, LD, and comorbid ADHD and LD. Future research needs to focus on the reasons why students with ADHD and comorbid ADHD and LD experience difficulty in college and on what could be done to help them. A promising avenue relates to executive functioning and self-regulation.
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